Simultaneous measurement of cell surface and intracellular antigens by multiple flow cytometry.
We have employed a method for permeabilizing lymphocytes with the detergent saponin in order to detect an intracellular protein simultaneously with surface antigens by flow cytometry (FCM). Using monoclonal antibodies specific for the murine CD2 receptor and for the lysosomal enzyme, beta-glucuronidase (Gus), we found that the expression of both of these antigens increased markedly when T cells were activated. Two sensitive methods were used to show that FCM provided an accurate measure of the actual number of CD2 and Gus molecules present in the lymphocytes. Immunogold electron microscopy revealed the precise ultrastructural localization of these different components and corroborated the specificity of the multiple labelling procedure for the simultaneous detection of surface and intracellular antigens. We also developed a three-colour FCM technique which we used to examine the changes in Gus expression in the CD4 and CD8 T cell sub-sets during activation.